cDNA sequence data from E.coli phages, for which complete genome sequen- 
INTRODUCTION
In prokaryotes the presence of overlapping genes, as well as the fact that the first ATG/GTG triplet from 5'-end of cDNA does not always act as an initiator codon, have attracted attention of several workers to develop methods which could locate protein coding regions in DNA (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) . Success of these methods is limited mainly because most of these attempts have been aimed at finding signal sequences which can be recognised by the ribosomal machinery, and thus, can be categorised as 'gene search by signal' (6) (7) (8) (9) (10) (11) . On the other hand, there have been a few attempts where the protein coding cDNA sequences were analysed to find certain features which might be present only in the coding frames but not in noncoding frames (1) (2) (3) (4) (5) . These features were searched only at the mononucleotide level (1) (2) (3) (4) , the exception being the recent study by Staden (5, 12) .
In all these studies, cDNA sequence data from prokaryotic as well as from eukaryotic systems have been used to find these characteristic features, even though it is known that the machinery by which proteins are synthesised in prokaryotic systems is quite different from that in eukaryotic systems. Therefore, in our study we have used cDNA sequence data from only prokaryotic systems. Further, in our earlier study we had observed that nonlinear interactions among nucleotides are substantial in magnitude up to triplet level and nonlinearity of these inter-actions decreases sharply at tetranucleotide level (14) . Other studies (13) 
Note that in the denominator we have used positional dinucleotide and mononucleotide frequencies. Potential values are good indicators of nonlinear interactions between di-and mononucleotides. We have observed that more than 50% types of triplets have potential values outside the range of 0.80 -1.25 indicating that for these triplets the interactions are highly nonlinear. We have picked up those triplets which have P1 >, 1.5 or P14 0.64 but P2 and P3 values near unity. There are thirteen triplets of such kind and the potential values for each of them are given in Table I . Though we have analysed only coding sequences, we expect that the patterns in noncoding regions will be similar to those observed in noncoding frames of coding regions. Therefore, we have used these triplets as markers, by assigning weight values, to distinguish coding sequences from noncoding DNA sequences. These weight values are assigned using the following simple rule. From earlier studies (6, 9, 12) , it is clear that the signal for translation is located not only in preinitiator region but also in coding region. Though, preinitiator region up to -75 to -80 nucleotides seems to be important, we found that -18 to +18 region around initiator is sufficient to statistically distinguish initiator triplet from internal AGT/GTG. Therefore, frequencies of occurrence of the four nucleotides T, C, A and G in their corresponding positions from -18 to +18 for 124 initiator ATG/GTG are calculated. Similarly, we have also calculated the frequencies of occurrences of nucleotides around internal ATG/GTG (noninitiator region). The iii) The region around ATG/GTG is now scanned for potential coding fragments and weight values are assigned as per Table 11 Table III . Thus, the success rate of locating protein coding sequences seems to be around 96% in the data base analysed. Secondly, we have also predicted few additional coding sequences which have not been noticed yet by experimental approach; confirmation of their presence requires further study. However, the number of such predicted new sequences is not large, and thus suggests that they might be real coding sequences. It may be noted that additional genes predicted by our algorithm are mostly in the range of 61-100 nucleotides in length and thus code for polypeptides of length 22-30 amino acids. We have also mentioned in parenthesis the potential initiators. For example in phage G4 the sequence from 59-1720 is a protein coding sequence. Our method predicts that the translation can be initiated from nucleotides 59, 698, 1337 and 1412. From the experimental studies it is known that ATG at 698 is also an initiator in addition to one at 59. Thus, these results point out that the method developed above is quite accurate and has the capability of correct prediction.
The systems on which we checked the validity of our method and the results E   C~~~~~~~~~1 discussed above are part of the data base which have been used to derive the rules underlying this method. In order to establish the generality of our method for prokaryotic systems, we have also applied our method to locate coding sequences in DNA which are not part of our data base. DNA sequences from E.coli Cynobacteria Anabaena, Bacillus licheniformis, Salmonella typhimurium and Klebsiella aerogenes. Our results given in Table IV prove that the method developed can be used for any prokaryotic system. We feel, one might require little modification in our index values when one applies the method to eukaryotic systems.
These studies bring out (i) the 'initiator region', -18 to +18 nucleotides around ATG/GTG, is important as a whole and gives a specific structure to mRNA which is recognised by the machinery which initiates translation and not small sequences such as Shine and Dalgarno or TATA regions. (ii) There are certain common features for all prokaryotic protein coding DNA sequences which are recognised by transcriptional and translational machinery. These common features can be picked up at trinucleotide level. These triplet patterns may give rise to certain specific tertiary structures to DNA. Recent kinetic studies on oligomers of CG indicate that DNA molecule has specific tertiary structure based on its sequence (15, 16) We feel that this approach can be used to suggest the minimal changes in DNA sequences, which when affected, can either shut off the gene specifically at transcriptional or translational level. Similar logic can be used to suggest the changes which can convert a noncoding region of DNA into protein coding sequence.
CONCLUSIONS
A simple method is developed by combining the 'gene search by signal' and 'gene search by content' approaches, which is quite accurate and has capability to predict coding sequences which are yet to be discovered. The software is developed in BASIC and uses the EMBL nucleic acid sequence data library. The approach being simple and objective, search of any DNA sequence can be carried out quite easily.
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